Heart-type fatty acid binding proteins are upregulated during terminal differentiation of mouse cardiomyocytes, as revealed by proteomic analysis.
At birth, the cardiomyocytes in the mouse neonatal heart still retain their ability to proliferate. However, this lasts only a few days and then the cardiomyocytes irreversibly lose their potential to divide. It is still not fully understood what factors are involved in the cessation of cardiomyocyte proliferation. Using proliferating cell nuclear antigen (PCNA) antibodies, we established that cardiomyocytes could divide extensively in 2-day-old mouse neonatal hearts and to a lesser extent in 6-day-old hearts. By 13 days, the cardiomyocytes have mostly stopped dividing. Comparative two-dimensional gel electrophoresis (2-DE) was performed on total proteins extracted from the 2-day- and 13-day-old hearts, in order to identify peptides that might be involved in the inhibition of cardiomyocyte proliferation. Using matrix-assisted laser desorption ionization mass spectroscopy (MALDI-TOF), we identified two protein spots that have the same molecular weight (approximately 14 kDa) but different pIs (5.9 and 6.1). Mass spectra analysis determined the proteins to be isoforms of the heart-type fatty acid binding protein (H-FABP). The pI 6.1 H-FABP is also known as mammary-derived growth inhibitor (MDGI; Specht et al. 1996). MGDI is a breast tumour growth suppressor gene capable of inhibiting tumour cell proliferation (Huynh et al. 1995). Both H-FABP isoforms were expressed in 2-day-old hearts but became strongly upregulated in 13-day-old hearts. We examined whether H-FABPs and PCNA were coexpressed in 2-, 6- and 13-day-old heart histological sections, using MDGI antibodies. The antibody could detect both forms of H-FABPs. It was established that there was a correlation between an increase in H-FABP expression and a decrease in PCNA expression. Hence, we tentatively propose that H-FABP isoforms are involved in regulating cardiomyocyte growth and differentiation in mouse neonatal hearts.